ABSTRACT
INTRODUCTION
Japan has a high suicide ranking in the world for both men and women (1) . There were approximately 32 000 suicides in Japan in 2008 as reported by the National Police Agency and there have been over 30 000 suicides per year since 1998. This continuing high suicide trend is thus a major problem that remains to be solved. One of the major reasons for the rapid increase in the number of suicides in Japan in 1998 was the increase in the number of suicides among middle-aged men (2, 3) . There are reports (2, 4) concerning the current state of suicide in Japan, and some have shown an association between suicide and unemployment (4, 5) . "Suffering from physical illness" and "psychiatric disorders" are also causative factors that must be taken into account (6) . Therefore, it is necessary to discuss suicide in terms of its related factors with the aim of decreasing the number of suicides. There are various opinions (7) (8) (9) (10) (11) (12) concerning the relationship between suicide and climate. The occurrence of violent suicides among males was shown to have a significantly positive relationship with temperature and exposure to the sun, but a significant negative relationship with humidity and rainfall in Italy (7). Souêtre et al (8) reported that mean annual temperature and temperature amplitude are negatively correlated with suicide. One report (9) indicated that psychiatric disorders and temperature were related in cases of suicide attempts by individuals with psychiatric disorders who were transported in emergency vehicles. The report (9) found that a treatment programme that takes temperature into account was designed in an attempt to prevent future suicide attempts in these patients. Regarding the relationship between suicide and humidity, Salib (10) found that, in North Cheshire, there was a significant positive association between suicide in the elderly and relative humidity. One study (11) suggested that there were more suicides in association with the increase in the duration of sunshine in the winter due to its influence on the depressive state. The report (11) hypothesized that a person suffering serious depression may find it difficult to act, but adds that action may become easier with an increase in sunshine duration, and if suicidal thoughts were still present, this would lead to a greater possibility of a suicide attempt. Another report (12) showed that minor changes of chronobiological rhythms can cause destabilization in vulnerable individuals. We believe that a large-scale and long-term study of the relationship between suicide and climate is necessary.
SUBJECTS AND METHODS
In the present study, we researched the annual number of suicides and age-classified suicides during 1977-2008 in both Japan as a whole and in 10 selected prefectures by vital statistics (13) , as well as population numbers for the same areas in the reports of 1975, 1980, 1985, 1990, 1995, 2000 and 2005 based on the Population Census of Japan (14), which is issued every five years. We also researched annual mean air temperature, annual mean sea level air pressure, annual mean relative humidity, annual total of sunshine duration, and annual total of precipitation during 1977-2008 both in Japan as a whole and the 10 selected prefectures based on data provided by the Japan Meteorological Agency (15) . The specific areas in the prefectures where data were collected were Akita, Morioka, Matsue, Yamagata, Miyazaki, Nara, Tokushima, Okayama, Yokohama and Kyoto. Data in Japan as a whole were gathered in Tokyo, the capital of Japan. There was a change during the study period from Jordan sunshine recorders to other sunshine recorders to measure sunshine duration; appropriate corrections were made following the method suggested by the Japan Meteorological Agency (15) . We assessed the correlation between age-adjusted suicide rate and rates of five climate issues during the study period. Statistical analysis was performed using Pearson's correlation in SPSS version 12.0J.
RESULTS
In both genders during the study period, the annual ageadjusted suicide rates (per 100 000 population) ranged from 20.8 to 34.9 in Akita Prefecture, from 20.
The annual age-adjusted suicide rates by gender are shown in Table 1 .
The ranges of the annual mean air temperature (°C), annual mean sea level air pressure (hPa), annual mean relative humidity (%), annual total of sunshine duration (h),
DISCUSSION
Among women, the annual data of the present study indicated that the age-adjusted suicide rates were significantly inversely correlated with mean air temperature in the five and and annual total of precipitation (mm) during the study period are shown in Table 2 . For Japan as a whole and for the 10 selected prefectures, the correlations between annual age-adjusted suicide rates and the five climate issues for both genders, for men only and for women only are shown in Tables 3-5. The annual age-adjusted suicide rates had a significant inverse correlation with annual mean air temperature in Akita, Iwate, Shimane, Yamagata, Miyazaki, Nara, Tokushima and Okayama Prefectures among women. Among the five prefectures with the highest suicide rates, annual age-adjusted suicide rates were significantly correlated with the annual mean relative humidity among women in Shimane, Yamagata and Miyazaki Prefectures, and were significantly correlated with the annual total of sunshine duration among women in Akita, Iwate and Yamagata Prefectures. three prefectures with the highest and lowest suicide rates, respectively. A previous report (8) also found a negative correlation between suicide and the mean annual temperature. In the present study, the annual mean air temperature in four of the five prefectures with the highest annual suicide rates (all but Miyazaki Prefecture) was lower than that in Tokyo every year during the study period.
The present study found that the age-adjusted suicide rates had a significant correlation with mean relative humidity in the three prefectures with the highest suicide rates annually among women. One report (16) indicates that variations in humidity are significantly correlated with suicide in the young. Therefore, further study of the possibility that humidity may influence suicide is necessary.
The present study found that the age-adjusted suicide rates were significantly correlated with total sunshine dura- tion in the three prefectures with the highest suicide rates. Salib (10) also found a significant positive association between suicide in the elderly and hours of sunshine in the data of various five-year periods in North Cheshire, while another study (17) showed that the seasonal amplitude of suicide has a positive association with total sunshine duration. Therefore, taken together with the findings of the study by Egashira et al (11) , these results suggest that the increase in sunshine duration might influence the increase in suicide.
Barker et al (18) reported small but highly significant correlations, more marked in women, between rates of parasuicide and certain weather parameters. It is also necessary to discuss the findings of the present study in light of the report by Barker et al (18) . In the present study, the association between suicide and climate showed constant tendencies among women, with suicide showing an especially significantly inverse correlation with mean air temperature in the prefectures with the highest and lowest suicide rates. Reports in some prefectures showed that economic constraint was an important factor in suicides among men, especially middleaged men (19, 20) . Therefore, the discussion of the relative factors contributing to the occurrence of suicide in men and women is important.
Nevertheless, the literature (6, 21-27) makes it clear that there are various opinions about the relationships between suicide and air temperature, humidity and sunshine duration. Therefore, it is important to examine these relationships in greater detail so that the relevant organizations may better understand them and be better able to implement appropriate suicide prevention measures in Japan.
